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olecular epidemiology of Mycobacterium tuberculosis strains
solated from extrapulmonary sites
. Manisankar, J. Singh, S. Kadian, P. Kumar, S. Diana, S. Singh ∗
All India Institute of Medical Sciences, New Delhi, India
Background: Tuberculosis (TB) remains the number one killer
nfectiousdisease indeveloping countries. Therewere anestimated
.8 million incident cases of TB (range, 8.5 million–9.2 million)
lobally in 2010. Most of the estimated number of cases in 2010
ccurred inAsia (59%) andAfrica (26%). India aloneaccounted for an
stimated one quarter (26%) of all TB cases worldwide. The clinical
anifestations of TB could be either Pulmonary or Extra pulmonary
EPTB), the formerbeing the commonest. In India, EPTBaccounts for
0 to 15 percent of all types of TB. Mycobacterium tuberculosis com-
lex shares high genomic similarities. Genotyping ofM. tuberculosis
elps in tracking the transmission links between individuals, and
emonstrated instances in which epidemiologically linked people
ere in fact, infected with unrelated strains.
Methods: Spacer-oligonucleotide typing and 12 loci mycobac-
erial interspersed repetitive units (MIRU) were performed to
nd genetic proﬁles of M. tuberculosis strains isolated from extra-
ulmonary tuberculosis patients. The spoligotyping results were
ompared with the world Spoligotyping Database of Institute Pas-
eur de Guadeloupe (SpolDB4). One hundred twenty ﬁve isolates
f extrapulmonary tuberculosis were characterized and their drug
usceptibility test (DST) was performed using BACTEC MGIT 960
Results: Based on the spoligotyping method, 110 strains dis-
layed knownpatterns and 15 isolateswere absent in the database.
redominant spoligotypes belonged to the CAS family (57.27%).
verall, 28 different patterns were identiﬁed, including 12 clus-
ers and 16 unique patterns. The largest clade comprised 38 strains
elonging to the CAS1 DEL lineage. The combination of spoligo-
yping and 12-loci MIRU demonstrated maximal discriminatory
ower. We observed a signiﬁcant association between Beijing fam-
ly strains and drug-resistance.
Conclusion: The present study demonstrated that CAS fam-
ly isolates were the most prevalent genotype in extrapulmonary
uberculosis. Spoligotyping in combinationwith12-lociMIRU is the
ost discriminatory tool for epidemiological analysis of M. tuber-
ulosis from extrapulmonary tuberculosis.
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A novel 146bp region of Ag 85B mRNA as target in Taqman Real-
time PCR for efﬁcient detection of active genital tuberculosis
M. Singhal1,∗, S. Prasad2, S. Kumar3, S.S. Negi4, P. Gupta5, S.
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Background: Advent of nucleic acid-based methods for
genomic detection ofM. tuberculosis in clinical specimens is emerg-
ing as valuable adjuncts for diagnosis of tuberculosis of deeper
anatomical sites. DNA-based methods have proved promising in
recent years but are unable to differentiate between viable and
non viable bacilli. mRNA-based conventional RT-PCR for detecting
216bp region of Ag 85B has been used to identify active tubercu-
losis. The present study was intended to identify smaller but novel
target within the Ag 85B mRNA to develop Taqman Real-time PCR
for more efﬁcient detection of cases of active genital tuberculosis.
Methods: Four distinct groups of specimens (32
laparoscopy+DNA PCR-positive cases of genital tuberculosis;
32 DNA PCR positive casesof other extrapulmonary tuberculosis;
32 culture-conﬁrmed+ DNA PCR positive cases of pulmonary
tuberculosis; and 32 DNA PCR-negative endometrial biopsies from
patients with normal laparoscopic ﬁndings) were included in the
study. Extracted RNA were simultaneously subjected to conven-
tional RT-PCR and nucleotide sequencing to conﬁrm the presence
of 216bp region of Ag85B gene of M. tuberculosis. mRNA-positive
samples were then tested for presence of a novel 146bp region of
Ag 85B mRNA in TaqMan Real-time PCR.
Results: The newly developed 146bp Ag85B mRNA-based Taq-
Man real-time PCR was able to detect positivity in ∼9% more cases
compared to conventional RT-PCR positive cases of active genital
tuberculosis compared to conventional mRNA-based RT-PCR.
Conclusion: Diagnosis of active cases of extrapulmonary tuber-
culosis is of paramount importance for efﬁcientmanagement of the
disease. Thenovel 146bpTaqManReal-timePCR for detection of Ag
85B mRNA seems to be ideal for differentiating between viable and
non viable bacilli. This assay may also be very useful in monitoring
response during the course of anti-tubercular therapy.
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